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ABSTRACT. Objective: The purpose of this study was to examine
the associations between the number of substance use disorder (SUD)
criteria as listed in the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, and other- and self-directed forms of violence
among youth ages 12–17 in the general population. Method: Data were
obtained from the National Survey on Drug Use and Health pooled
across survey years 2008–2013, with a combined sample of 108,560
respondents ages 12–17. Violence categories defined by suicide attempt
(self-directed) and attacking someone with the intent for serious injury
(other-directed) were categorized as follows: none, self-directed only,
other-directed only, and combined self-/other-directed. Multinomial lo-
gistic regression estimated odds ratios of the increased number of criteria
for alcohol, marijuana, and other illicit drug use, and nicotine depen-
dence for each violence category, by controlling for sociodemographics
and criminal justice involvement. Results: The multivariable model
indicates that increased number of SUD criteria confers significantly

higher odds for each violence category versus no violence. For com-
bined violence versus self-directed violence, male gender, non-Hispanic
Black and mixed race (with non-Hispanic White as referent), nicotine
dependence, increased number of alcohol use disorder criteria, and other
drug use disorder criteria have significantly higher odds, whereas Native
Hawaiian/Pacific Islander and age have significantly lower odds. For
combined violence versus other-directed violence, non-Hispanic mixed
race and the increased number of other drug use disorder criteria have
significantly higher odds, whereas male gender, non-Hispanic Black
and Native Hawaiian/Pacific Islander, and Hispanic have significantly
lower odds. Conclusions: The identification of the combined self-/other-
directed violence in the general population provides additional support
for clinical studies that established associations between self- and other-
directed violent behaviors. Prevention and treatment programs need
to address both instances of violence and suicidality. (J. Stud. Alcohol
Drugs, 77, 277–286, 2016)
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SAME-SEX PEER VIOLENCE, dating violence, and
suicidality among young people are significant public

health problems in the United States, with serious conse-
quences in the educational and corrective sectors. Both
these other- and self-directed forms of violence have the
potential to inflict great losses in productivity and lives,
given the fact that suicide and homicide were the second
and third leading causes of death among youth ages 12–17
between 1999 and 2013 (Centers for Disease Control and
Prevention, 2015).

The relationship between suicidal behavior and inter-
personal violence has been a focus of psychiatric studies
on clinical populations for many years (Apter et al., 1993;
Links et al., 2003; Pfeffer et al., 1989; Plutchik et al., 1989).

In a review of this literature, Plutchik (1995) has noted that
a number of risk factors (e.g., schizophrenia, substance use
disorders [SUDs], history of psychiatric hospitalization, poor
impulse control) and protective factors (e.g., large social
network, social supports, religiosity) are common for suicide
and violence against others and has attempted to relate sui-
cide to violence in a systematic way based on a Two-Stage
Model of Countervailing Forces that can amplify or attenuate
aggressive impulse and increase or decrease the probability
of action toward suicide and violence risk.

In addition, a growing body of research particularly on
adolescents in the general population has compared associa-
tions between suicidality and violence against others with
a particular focus on the joint presence of these behaviors
(Bossarte et al., 2008; Cleary, 2000; Harford et al., 2012;
Swahn et al., 2013). Cleary (2000) examined the association
between victimization (i.e., being threatened with a weapon,
property damaged, felt unsafe at school) and suicidal and/
or violent behaviors among 1,569 high schools students
in New York State, excluding New York City. Victimized
students were at greater risk for suicidality, violence, and
both suicidality and violence than students who reported no
victimization, and the relative risk was 2.6 times as high for
reporting both suicidality and violence.



278 JOURNAL OF STUDIES ON ALCOHOL AND DRUGS / MARCH 2016

Bossarte et al. (2008) developed a behavioral typology
for multiple types of dating/peer violence among perpetra-
tors and victims based on self-reports of physical violence,
psychological abuse, and suicidality in a school sample of
dating adolescents. The typology yielded five clusters: low
violence, 21%; same-sex peer violence, 24%; dating vio-
lence, 17%; psychological abuse, 27%; and high violence,
11%. The high-violence cluster had the highest levels of both
dating physical violence and psychological abuse and had
the highest levels of both same-sex peer physical violence
and psychological abuse as both victims and perpetrators.
The high-violence cluster also had the highest level of sui-
cidal behavior.

In a national study based on the National Youth Risk Be-
havior Survey, high school students behaving with combined
violence, when compared with students in the other-directed
or self-directed violence categories, were more likely to be
younger and depressed and to engage in heavy episodic
drinking (HED) (i.e., having five or more drinks of alcohol)
in the past 30 days and illicit substance use (Harford et al.,
2012). Using a similar typology, Swahn et al. (2013) found
significant associations between combined violence (physical
fighting and suicide attempt) and early drinking onset, heavy
drinking, and feelings of sadness. Drinking onset before age
13 versus nondrinkers was significantly related to violence
but not significantly different among different patterns of
violence. The odds of HED, weapon possession in the past
year, and depressed feelings (i.e., feeling sad or hopeless
every day for 2 weeks) were significantly higher for the com-
bined versus no violence than for physical fighting versus no
violence. The existence of adolescents with a history of both
suicidal behavior and violence toward others appears to be a
meaningful and reliable phenomenon in need of replication
in other independent national samples.

Previously, using data from the National Epidemiologic
Survey on Alcohol and Related Conditions (NESARC),
we have derived four broad categories of violence: other-
directed violence, self-directed violence, combined other-/
self-directed violence, and no or minimal violence among
adults (Harford et al., 2013). Notably, the group with com-
bined self- and other-directed violence, compared with these
two separate forms of violence, was more strongly associated
with SUDs (90%), mood disorders (66%), and personality
disorders (79%). The identification of a small category with
combined forms of violence in our earlier study has estab-
lished associations between self- and other-directed violent
behaviors in adults.

The present study was set to further replicate the com-
bined form of self- and other-directed violence in youth
and examine whether it was distinct from separate forms
of violence. However, instead of using the dichotomous
measures SUD criteria according to the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV; American Psychiatric Association, 1994), we

incorporated ordered categorization of an increasing num-
ber of DSM-IV alcohol use disorder (AUD) criteria (except
the criterion of legal problems) to be consistent with more
recent formulations of these criteria (American Psychiatric
Association, 1994, 2013). Specifically, the objective is to
expand the current literature related to substance use and
violence by establishing increased number of SUD crite-
ria as a risk factor for different patterns of violence in a
national sample of youth ages 12–17. Based on current
literature, it is hypothesized that increased number of SUD
criteria will be associated with self-directed and other-
directed violence and will show evidence of stronger asso-
ciations with combined violence than either other-directed
or self-directed violence.

Concerns with interpretation of DSM-IV/DSM-5 symp-
tom criteria, especially among adolescents, have raised ques-
tions regarding their utility (Rehm et al., 2013; Saunders,
2013). Because heavy alcohol use over time had been shown
to be a major risk factor for both morbidity (e.g., injury,
violence perpetration) and mortality (e.g., highway fatality,
cirrhosis), Rehm et al. (2013) proposed heavy use over time
as an alternative to DSM-5 as a measure of SUDs to avoid
misinterpretation of DSM-5 criteria and stigmatization.
Therefore, in a related objective, this study assesses asso-
ciations between HED and the increased number of AUD
criteria and patterns of violence.

Method

Study design

The study sample is drawn from the National Survey on
Drug Use and Health (NSDUH), annual surveys of the civil-
ian noninstitutionalized U.S. population ages 12 years and
older. The NSDUH is sponsored by the Substance Abuse
and Mental Health Services Administration (SAMHSA) and
is conducted annually under contract with RTI International
(Research Triangle Park, NC; SAMHSA, 2014). The survey
collects information on demographics, substance use, and
mental health using a combination of computer-assisted,
face-to-face interviews and audio computer-assisted, self-
administered interviews.

Participants are selected by an independent multistage
area probability sample design for each of the 50 states and
the District of Columbia. Youths and young adults are over-
sampled with approximately equal samples sizes among
three age groups: 12–17 years, 18–25 years, and 26 years
or older. Nearly 70,000 respondents are interviewed in
each survey year, with the weighted interview response rate
exceeding 70%. The present study was based on reports of
adolescent respondents from public use data, which did not
include all of the original respondents due to a subsampling
step used in the disclosure protection procedures. In view
of the relatively small samples for critical variables (e.g.,
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suicide attempt, illicit SUD, minorities), we pooled data from
several consecutive national surveys from 2008 to 2013 to
augment our study sample, which comprised 108,560 re-
spondents ages 12–17.

Measures

Dependent variables. A violence typology was con-
structed from a cross-tabulation of other-directed violence
and self-directed violence, with the following four violence
categories: none, self-directed only, other-directed only, and
combined self-/other-directed. For other-directed violence,
respondents were asked, “During the past 12 months, how
many times have you attacked someone with the intent to
seriously hurt them?” This single item alone measured other-
directed violence in a dichotomous category (one or more
times = 1 and none = 0). Although NSDUH includes two
additional measures (based on self-reports of having been
arrested or booked for murder, homicide, or nonnegligent
manslaughter, and other assault or battery) for aggravated
assault that may qualify as a more serious measure of other-
directed violence, there were too few cases for inclusion in
the violence typology.

For self-directed violence, respondents were queried in
the adolescent depression module about depressive symp-
toms that lasted most of the day or almost every day for 2
weeks or longer and whether they made a suicide attempt
(n = 2,550) during the period of time or most recent period
of time when they were depressed. Elsewhere in the mental
health treatment module, they were asked if they ever re-
ceived treatment or counseling because they thought/tried
to kill themselves in the past 12 months (n = 3,536). Based
on these two questions about suicide attempt, a positive
response to either question was used as the measure of self-
directed violence (n = 4,919).

Independent variables. Past-year DSM-IV SUD criteria
(except the criterion of legal problems) for alcohol, mari-
juana, cocaine, hallucinogens, heroin, inhalants, pain reliev-
ers, sedatives, stimulants, and tranquilizers were counted and
categorized as follows: 0–1 criteria (referent), 2–3 criteria, or
4 or more criteria. Considering the relatively small number
of cases that met the SUD criteria for cocaine, hallucinogens,
heroin, inhalants, pain relievers, sedatives, stimulants, and
tranquilizers, these drugs were combined as all other illicit
drugs. Of note, the NSDUH assessment of nicotine depen-
dence was based on the Nicotine Dependence Syndrome
Scale (Heatherton et al., 1991) and the Fagerström Test of
Nicotine Dependence (Fagerström, 1978) for respondents
who reported smoking cigarettes in the past month.

HED, defined as drinking five or more drinks on the same
occasion on at least 1 day in the past 30 days, was assessed
as a dichotomous variable and combined with an increased
number of AUD criteria (≥2 vs. 0–1) to create the following
categorical variable (both ≥2 AUD criteria and HED; ≥2

AUD criteria only; HED only; 0–1 AUD criteria and no HED
as referent).

Criminal justice involvement was a covariate measured
by self-reports of having been arrested or booked in the
past year for crimes (i.e., theft, larceny, burglary, robbery,
arson, driving while intoxicated, drunkenness, possession/
manufacture/sale of drugs, fraud, possessing stolen goods,
or vandalism) other than aggravated assault.

Sociodemographic variables included gender (male,
with female as referent), age in years, race/ethnicity (non-
Hispanic Black, Native American/Alaskan Native, Hawaiian/
Pacific Islander, Asian, mixed race [more than one race],
Hispanic, with non-Hispanic White as referent), and family
income (<$10,000, $10,000–29,999, $30,000–74,999, with
≥$75,000 as referent).

Analytic plan

As a preliminary step, frequency distributions of each
study variable and the violence typology were examined
separately for each survey year before the data were pooled.
Frequency distributions of study variables were also com-
pared between the two measures of self-directed violence
(i.e., suicide attempt in the depressive episode and treatment
because of suicidal behavior). Sensitivity analysis for each
of the two measures of self-directed violence was assessed
in separate logistic regression models. Logistic regression
first assessed the differences between HED and the increased
number of AUD criteria with respect to the association with
violence typology. Separate multinomial logistic regression
models of violence typology were subsequently conducted
for the increased number of criteria for each SUD and
criminal justice involvement, adjusting for sociodemographic
factors. The final model included increased number of cri-
teria for all substance use, criminal justice involvement, and
sociodemographic factors; therefore, the odds ratios were
mutually adjusted.

In addition, logistic regression controlling for the same
sociodemographic factors was used to examine the odds
of aggravated assault for combined versus other-directed
violence categories as well as the odds of past-year major
depressive episode (MDE) for combined versus self-directed
violence categories. Because self-directed violence was
measured by one of the items from the MDE category, the
diagnosis of MDE in this study excluded the suicidal behav-
ior criterion. Because aggravated assault and MDE could be
indicators of other- and self-directed violence, respectively,
we did not include these two risk factors along with in-
creased number of SUD criteria in the overall analysis.

Analyses were conducted using the statistical modeling
program Mplus Version 7 (Muthén & Muthén, 1998–2012).
Mplus allows the specification of complex survey design
in the models for stratification, clustering, and sampling
weights that reflect unequal probabilities of selection.
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These three sampling features were taken into account for
parameter estimation as well as standard error and model fit
calculations.

Results

Preliminary analyses (available on request) found that
the distributions of study variables and the violence typol-
ogy were comparable across survey years. The distributions
of study variables also were comparable between the two

self-directed violence measures despite slightly higher preva-
lence of non-Hispanic Asian (4.6% vs. 2.2%) and Hispanic
(20.9% vs. 17.0%), and lower prevalence of non-Hispanic
White (57.1% vs. 63.4%), and older age (15.2 vs. 14.9 years)
among adolescents who attempted suicide during depres-
sion episodes than those who received treatment because
of suicide thought/attempt. Sensitivity analysis suggested
that the final model shown in Table 4 would not be greatly
affected by using only one of these two measures to define
self-directed violence.

TABLE 1. Weighted distribution (%) of background characteristics by violence category among youth ages 12–17

Violence categories

Self- Other-
None directed directed Combined Total

Background characteristics (n = 97,415; (n = 3,895; (n = 6,226; (n = 1,024; (N = 108,560;
and potential risk factors 90.3%) 3.4%) 5.6%) 0.8%) 100%)

Sociodemographics
Gender

Male 51.3b,c,d 26.7a,c,d 64.3a,b,d 37.5a,b,c 51.1
Female 48.7b,c,d 73.3a,c,d 35.7a,b,d 62.5a,b,c 48.9

Race/ethnicity
Non-Hispanic White 57.4b,c 61.0a,c,d 45.0a,b,d 54.8b,c 56.8
Non-Hispanic Black 13.8b,c 11.8a,c,d 26.6a,b,d 16.8b,c 14.5
Non-Hispanic Native American/ 0.6c 0.7 0.9a 1.0 0.6

Alaska native
Non-Hispanic Native Hawaiian/ 0.3d 0.5d 0.5d 0.1a,b,c 0.3

other Pacific Islander
Non-Hispanic Asian 4.7b,c 3.3a 2.5a 3.7 4.5
Non-Hispanic more than one race 2.4b,c,d 3.8a 3.0a,d 5.8a,c 2.5
Hispanic 20.9b 19.0a,c 21.4b,d 17.8c 20.8

Age in years, mean 14.5b,c,d 15.0a,c,d 14.6a,b,d 14.8a,b,c 14.6
Family income, in U.S.$

<$10,000 5.5c,d 6.4c 9.1a,b 8.7a 5.7
$10,000–$29,999 21.5b,c,d 25.5a,c 29.3a,b 25.9a 22.1
$30,000–$74,999 37.2 37.4 37.7 41.3 37.3
≥$75,000 35.8b,c,d 30.7a,c,d 24.0a,b 24.1a,b 34.9

Heavy episodic drinking, past month
No 93.4b,c,d 85.7a,c,d 81.9a,b,d 76.1a,b,c 92.4
Yes 6.6b,c,d 14.3a,c,d 18.1a,b,d 23.9a,b,c 7.6

Substance use disorder criteria†

Alcohol use disorder, past year
0–1 criteria 96.3b,c,d 87.2a,c,d 85.3a,b,d 74.7a,b,c 95.2
2–3 criteria 2.7b,c,d 7.8a,d 9.1a,d 13.4a,b,c 3.3
≥4 criteria 1.0b,c,d 5.0a,d 5.5a,d 11.9a,b,c 1.4

Nicotine dependence, past month
No 98.0b,c,d 92.9a,c,d 91.1a,b,d 83.5a,b,c 97.4
Yes 2.0b,c,d 7.1a,c,d 8.9a,b,d 16.5a,b,c 2.6

Marijuana use disorder, past year
0–1 criteria 96.6b,c,d 87.7a,c,d 85.2a,b,d 76.6a,b,c 95.5
2–3 criteria 2.4b,c,d 7.0a,d 8.3a,d 12.2a,b,c 2.9
≥4 criteria 1.0b,c,d 5.3a,d 6.5a,d 11.2a,b,c 1.6

Other drug use disorders, past year
0–1 criteria 98.8b,c,d 91.6a,c,d 93.9a,b,d 77.4a,b,c 98.1
2–3 criteria 0.8b,c,d 4.7a,c,d 3.5a,b,d 10.0a,b,c 1.1
≥4 criteria 0.4b,c,d 3.7a,c,d 2.5a,b,d 12.6a,b,c 0.7

Criminal justice involvement, past year
No 98.6b,c,d 95.4a,c,d 92.7a,b,d 88.3a,b,c 98.1
Yes 1.4b,c,d 4.6a,c,d 7.3a,b,d 11.7a,b,c 1.9

†Alcohol use disorder criteria, marijuana use disorder criteria, and other drug use disorder criteria were the original Diagnos-
tic and Statistical Manual of Mental Disorders, Fourth Edition, criteria excluding the criterion of legal problems. However,
nicotine dependence was assessed based on the dependence criteria according to the Nicotine Dependence Syndrome Scale
and the Fagerström Test of Nicotine Dependence. aSignificantly different from “none” (p < .05); bsignificantly different from
“self-direct” (p < .05); csignificantly different from “other directed” (p < .05); dsignificantly different from “combined” (p < .05).
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TABLE 2. Adjusted odds ratios (ORs)a from multinomial logistic regression of violence categories on past-year 2+ DSM-IV alcohol use disorder (AUD) criteriab

and past-month heavy episodic drinking (HED), among youth ages 12–17

Contrast of violence categories

Past-year 2+
AUD criteria by
past-month HED OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI]

None 1.00 1.00 1.00 1.00 1.00 1.00
HED and no 2+ 1.72** [1.42, 2.08] 2.71** [2.39, 3.08] 3.49** [2.58, 4.72] 1.58** [1.25, 2.00] 2.03** [1.48, 2.77] 1.29 [0.94, 1.76]

AUD criteria
2+ AUD criteria 3.68** [3.12, 4.34] 5.06** [4.17, 6.12] 10.67** [7.89, 14.42] 1.37** [1.10, 1.72] 2.90** [2.13, 3.96] 2.11** [1.52, 2.94]

and no HED
2+ AUD criteria 2.77** [2.30, 3.33] 6.44** [5.72, 7.26] 10.36** [7.91, 13.56] 2.33** [1.90, 2.85] 3.74** [2.74, 5.10] 1.61** [1.22, 2.12]

and HED

Notes: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; CI = confidence interval. aAdjusted additionally for gender, race/
ethnicity, age, and family income; bexcept the criterion of legal problems.
**p < .01.

Self-directed Other-directed Combined Other-directed Combined Combined vs.
vs. none vs. none vs. none vs. self-directed vs. self-directed other-directed

In the NSDUH for the combined years from 2008 to
2013, violent behaviors in 12- to 17-year-olds were distrib-
uted as follows: none, 90.3% (95% CI [90.0%, 90.5%]); self-
directed only, 3.4% (95% CI [3.2%, 3.5%]); other-directed
only, 5.6% (95% CI [5.4%, 5.8%]); and combined self-/
other-directed, 0.8% (95% CI [0.7%, 0.9%]). Distributions
of demographics and other background characteristics for
each violence category are shown in Table 1. Other-directed
violence, compared with other violence categories, is notable
for higher prevalence of male gender, non-Hispanic blacks,
and Hispanics. Combined violence, compared with other
violence categories, shows a higher prevalence of non-His-
panic mixed race, HED, an increased number of criteria for
each SUD, and criminal justice involvement. Note that the
prevalence of two or more AUD criteria slightly surpasses
the prevalence of HED in the combined violence category,
even though it is considerably lower in other violence cat-
egories (Table 1).

The multinomial logistic regression, including the dummy
variables of two or more AUD criteria and HED as predic-
tors, is shown in Table 2. Each dummy variable shows
significantly higher odds for each violence category versus
no violence, but the dummy variables for two or more AUD
criteria, with and without HED, show significantly higher
odds for each violence category than HED alone. Each vari-
able also confers significantly higher odds for other-directed
and combined violence versus self-directed violence. Having
two or more AUD criteria, with and without HED, confers
significantly higher odds for combined violence versus either
self-directed or other-directed violence. Therefore, we chose
an increased number of AUD criteria rather than HED for
the following analyses.

Table 3 shows the odds ratios, adjusted for sociodemo-
graphics, from multinomial logistic regression models with
an increased number of criteria of SUD and criminal justice
involvement separately as the independent variable. Each
predictor is a risk factor with significantly higher odds for
each violence category versus no violence. The increased

number of AUD criteria and marijuana use disorder criteria
and nicotine dependence confer significantly higher odds for
other-directed versus self-directed violence. Each predictor
has higher odds for combined violence versus other- and
self-directed violence.

Table 4 shows the odds ratios from multinomial logistic
regression including all other variables of interest in ad-
dition to sociodemographic factors. With no violence as
the reference for comparison, males have higher odds for
other-directed violence and lower odds for self-directed
and combined violence than females. Compared with non-
Hispanic Whites, non-Hispanic Blacks have lower odds for
self-directed violence and higher odds for other-directed and
combined violence, non-Hispanic Native Americans have
higher odds for other-directed violence, non-Hispanic Asians
have lower odds for self-directed violence, non-Hispanics
with multiple races have higher odds for each violence
category, and Hispanics have lower odds for self-directed
violence and higher odds for other-directed violence. In-
creased age indicates higher odds for self-directed violence
and lower odds for other-directed violence. Family income
less than $75,000 indicates higher odds for each violence
class versus no violence.

For other-directed versus self-directed violence, male
gender, non-Hispanic Black and Hispanic (compared with
non-Hispanic White), and younger age indicate higher odds.
For combined versus self-directed violence, male gender and
non-Hispanic Black and mixed race indicate higher odds,
but non-Hispanic Native Hawaiian/other Pacific Islander and
older age indicate lower odds. For combined versus other-
directed violence, non-Hispanic mixed race indicates higher
odds, but male gender, non-Hispanic Black, non-Hispanic
Native Hawaiian/other Pacific Islander, and Hispanic indicate
lower odds.

The increased number of criteria for each substance use
and criminal justice involvement confer significantly higher
odds for each violence category versus no violence. For
other-directed versus self-directed violence, the increased
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TABLE 3. Adjusted odds ratiosa from multinomial logistic regression of violence categories on each covariate from past-year DSM-IV substance use disorder
criteriab and criminal justice involvement separately, among youth ages 12–17

Contrast of violence categories

Variable OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI]

Substance use disorder
criteria

Alcohol use disorder
0–1 criteria 1.00 1.00 1.00 1.00 1.00 1.00
2–3 criteria 2.53** [2.18, 2.95] 4.32** [3.81, 4.90] 6.57** [5.12, 8.42] 1.70** [1.42, 2.04] 2.59** [1.91, 3.51] 1.52** [1.18, 1.96]
≥4 criteria 4.16** [3.25, 5.33] 7.95** [6.55, 9.65] 15.60** [11.85, 20.54] 1.91** [1.42, 2.56] 3.75** [2.75, 5.11] 1.96** [1.40, 2.75]

Nicotine dependence
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.86** [2.32, 3.52] 5.01** [4.38, 5.73] 9.21** [7.05, 12.03] 1.75** [1.36, 2.25] 3.22** [2.30, 4.51] 1.84** [1.38, 2.45]

Marijuana use disorder
0–1 criteria 1.00 1.00 1.00 1.00 1.00 1.00
2–3 criteria 2.86** [2.33, 3.50] 4.01** [3.54, 4.54] 6.75** [5.53, 8.23] 1.40** [1.11, 1.77] 2.36** [1.79, 3.12] 1.68** [1.33, 2.12]
≥4 criteria 4.72** [3.62, 6.15] 7.02** [5.88, 8.39] 13.41** [10.19, 17.66] 1.49** [1.14, 1.94] 2.84** [2.04, 3.96] 1.91** [1.41, 2.59]

Other drug use disorders
0–1 criteria 1.00 1.00 1.00 1.00 1.00 1.00
2–3 criteria 5.40** [4.22, 6.93] 4.96** [3.85, 6.39] 15.26** [10.42, 22.33] 0.92 [0.69, 1.21] 2.82** [1.88, 4.24] 3.08** [2.03, 4.67]
≥4 criteria 7.57**[5.72, 10.03] 7.80** [6.05, 10.07] 37.66** [28.59, 49.60] 1.03 [0.76, 1.39] 4.97** [3.61, 6.84] 4.83** [3.49, 6.68]

Criminal justice
involvement

No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 3.31** [2.29, 4.78] 4.35** [3.71, 5.10] 9.02** [6.47, 12.58] 1.32 [0.92, 1.89] 2.73** [1.68, 4.44] 2.08** [1.49, 2.89]

Notes: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; OR = odds ratio; CI = confidence interval. aAdjusted additionally
by gender, race/ethnicity, age, and family income; balcohol use disorder criteria, marijuana use disorder criteria, and other drug use disorder criteria in the past
year were the original DSM-IV criteria, excluding the criterion of legal problems. However, nicotine dependence in the past month was assessed based on the
dependence criteria according to the Nicotine Dependence Syndrome Scale and the Fagerström Test of Nicotine Dependence.
**p < .01.

Self-directed Other-directed Combined Other-directed Combined Combined vs.
vs. none vs. none vs. none vs. self-directed vs. self-directed other-directed

number of AUD criteria and nicotine dependence confer
high odds and the increased number of other drug use
disorder (DUD) criteria confers lower odds. For combined
versus self-directed violence, nicotine dependence, and the
increased number of AUD criteria and other DUD criteria
confer higher odds. For combined versus other-directed vio-
lence, the increased number of other DUD criteria confers
higher odds.

Although MDE and aggregate assault were not part of
the violence typology for self-directed and other-directed
violence, respectively, they were found to be significant
predictors in two separate models adjusting for the same
background variables as in other models presented in Table
3. MDE in the past year confers higher odds for combined
violence versus self-directed violence (OR = 1.32, 95% CI
[1.08, 1.61], p = .008). Aggravated assault in the past year
confers significantly higher odds for combined violence ver-
sus other-directed violence (OR = 1.66, 95% CI [1.12, 2.45],
p = .012).

Discussion

Ancillary to the research on SUDs, this study explored
the predictive associations of two or more DSM-IV AUD cri-
teria (except the criterion of legal problems) and HED with
violence. Findings from the study indicate that the measure

of two or more AUD criteria by itself without HED is more
strongly associated with violence than HED by itself without
two or more AUD criteria. Adolescents diagnosed with two
or more AUD criteria, whether they engaged in HED or not,
tend to have significantly higher odds for reporting violence
in each category than those who engaged in HED but had
0–1 AUD criteria. Although the presence of HED in the past
30 days hardly constitutes an adequate measure of heavy
alcohol use over time, adolescents who engage in HED
are unquestionably at risk for violence. The endorsement
of DSM-IV symptom criteria, whether or not it indicates
greater severity, would appear to indicate greater problematic
and persistent substance involvement than HED, at least with
respect to violence behavior in the NSDUH sample of 12- to
17-year-olds.

Although SUD criteria are a risk factor for violence, the
risk of self-directed, other-directed, and combined violence
varies by different substances. Findings from the present
study indicate that alcohol, marijuana, and other DUD
criteria and nicotine dependence are significantly related to
violence toward others and self. They are consistent with the
findings from general population studies of violence toward
others (Coid et al., 2006; Corrigan & Watson, 2005; Pulay et
al., 2008) and toward self (Borowsky et al., 2001; Harris &
Barraclough, 1997; Roy et al., 1990) and, more importantly,
expand on the findings from prior studies for combined
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TABLE 4. Adjusted odds ratios from multinomial logistic regression of violence categories on sociodemographic status, past-year DSM-IV substance use
disorder criteria,a and criminal justice involvement, among youth ages 12–17

Contrast of violence categories

Potential risk factors OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI]

Sociodemographics
Gender

Female 1.00 1.00 1.00 1.00 1.00 1.00
Male 0.35** [0.31, 0.38] 1.72** [1.59, 1.87] 0.60** [0.49, 0.73] 4.99** [4.31, 5.78] 1.72** [1.37, 2.16] 0.35** [0.28, 0.43]

Race/ethnicity
Non-Hispanic White 1.00 1.00 1.00 1.00 1.00 1.00
Non-Hispanic Black 0.76** [0.64, 0.89] 2.39** [2.19, 2.61] 1.44** [1.11, 1.86] 3.16** [2.62, 3.81] 1.90** [1.40, 2.58] 0.60** [0.45, 0.79]
Non-Hispanic Native 1.14 [0.70, 1.85] 1.71** [1.22, 2.39] 1.43 [0.84, 2.44] 1.50 [0.86, 2.62] 1.26 [0.60, 2.64] 0.84 [0.44, 1.57]
American/Alaska
native

Non-Hispanic Native 1.20 [0.56, 2.60] 1.59 [0.88, 2.85] 0.31 [0.09, 1.05] 1.32 [0.50, 3.51] 0.26* [0.07, 0.97] 0.20* [0.05, 0.71]
Hawaiian/other
Pacific Islander

Non-Hispanic Asian 0.71* [0.52, 0.98] 0.79 [0.59, 1.06] 1.14 [0.66, 1.96] 1.11 [0.74, 1.66] 1.59 [0.86, 2.93] 1.43 [0.77, 2.68]
Non-Hispanic more 1.44** [1.12, 1.85] 1.55** [1.26, 1.91] 2.51** [1.57, 4.00] 1.08 [0.80, 1.44] 1.74* [1.03, 2.95] 1.62* [1.02, 2.56]

than one race
Hispanic 0.80** [0.71, 0.91] 1.18** [1.07, 1.31] 0.86 [0.68, 1.09] 1.47** [1.25, 1.74] 1.07 [0.81, 1.42] 0.73** [0.58, 0.92]

Age, for each 1-year 1.14** [1.10, 1.18] 0.94** [0.92, 0.97] 0.94* [0.90, 0.99] 0.83** [0.80, 0.86] 0.83** [0.78, 0.87] 1.00 [0.95, 1.06]
increase

Family income
<$10,000 1.40** [1.10, 1.78] 1.64** [1.42, 1.90] 1.88** [1.27, 2.78] 1.17 [0.92, 1.50] 1.34 [0.87, 2.06] 1.14 [0.79, 1.65]
$10,000–$29,999 1.45** [1.27, 1.64] 1.55** [1.38, 1.74] 1.58** [1.23, 2.03] 1.07 [0.91, 1.27] 1.09 [0.82, 1.46] 1.02 [0.77, 1.35]
$30,000–$74,999 1.20** [1.08, 1.32] 1.32** [1.19, 1.46] 1.55** [1.22, 1.97] 1.10 [0.96, 1.27] 1.29 [0.99, 1.70] 1.18 [0.91, 1.52]
≥$75,000 1.00 1.00 1.00 1.00 1.00 1.00

Substance use disorder
criteria

Alcohol use disorder
0–1 criteria 1.00 1.00 1.00 1.00 1.00 1.00
2–3 criteria 1.64** [1.38, 1.96] 2.66** [2.30, 3.07] 2.71** [2.01, 3.68] 1.62** [1.34, 1.95] 1.65** [1.17, 2.34] 1.02 [0.76, 1.37]
≥4 criteria 1.84** [1.39, 2.44] 3.34** [2.60, 4.28] 3.15** [2.20, 4.51] 1.81** [1.28, 2.57] 1.71* [1.10, 2.66] 0.94 [0.63, 1.42]

Nicotine dependence
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.44** [1.12, 1.86] 2.15** [1.82, 2.54] 2.34** [1.65, 3.32] 1.49** [1.12, 1.98] 1.62* [1.09, 2.41] 1.09 [0.75, 1.57]

Marijuana use disorder
0–1 criteria 1.00 1.00 1.00 1.00 1.00 1.00
2–3 criteria 1.71** [1.37, 2.15] 2.03** [1.76, 2.34] 2.06** [1.52, 2.79] 1.18 [0.94, 1.50] 1.20 [0.83, 1.74] 1.01 [0.72, 1.42]
≥4 criteria 2.21** [1.57, 3.10] 2.69** [2.15, 3.36] 2.34** [1.62, 3.38] 1.22 [0.87, 1.71] 1.06 [0.67, 1.67] 0.87 [0.59, 1.28]

Other drug use disorders
0–1 criteria 1.00 1.00 1.00 1.00 1.00 1.00
2–3 criteria 3.42** [2.63, 4.45] 2.19** [1.63, 2.95] 6.49** [4.31, 9.78] 0.64** [0.47, 0.87] 1.90** [1.20, 3.01] 2.96** [1.86, 4.72]
≥4 criteria 3.54** [2.51, 5.00] 2.07** [1.51, 2.84] 9.91** [6.90, 14.24] 0.59** [0.41, 0.83] 2.80** [1.82, 4.32] 4.79** [3.24, 7.06]

Criminal justice involvement
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.95** [1.27, 3.00] 2.28** [1.87, 2.77] 3.02** [2.07, 4.43] 1.17 [0.79, 1.73] 1.55 [0.92, 2.61] 1.33 [0.94, 1.87]

Notes: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; OR = odds ratio; CI = confidence interval. aAlcohol use disorder
criteria, marijuana use disorder criteria, and other drug use disorder criteria in the past year were the original DSM-IV criteria, excluding the criterion of legal
problems. However, nicotine dependence in the past month was assessed based on the dependence criteria according to the Nicotine Dependence Syndrome
Scale and the Fagerström Test of Nicotine Dependence.
*p < .05; **p < .01.

Self-directed Other-directed Combined Other-directed Combined Combined vs.
vs. none vs. none vs. none vs. self-directed vs. self-directed other-directed

violence (Bossarte et al., 2008; Cleary, 2000; Harford et al.,
2012; Swahn et al., 2013).

Nevertheless, comparisons between the violence cat-
egories show that the increased number of marijuana use
disorder criteria was no longer a significant predictor to
discriminate one form of violence from another. Neither
did the increased number of AUD criteria or nicotine de-
pendence significantly discriminate between combined and
other-directed violence. When compared with self-directed

violence, the odds for other-directed violence were raised by
the increased number of AUD criteria and nicotine depen-
dence but lowered by the increased number of other DUD
criteria, whereas the odds for combined violence were raised
by the increased number of other DUD criteria. Further, the
increased number of other DUD criteria was the only one
among SUD criteria to distinguish between combined and
other-directed violence.

Moss et al. (2014) note that early polysubstance use
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of alcohol, cigarettes, and marijuana (notably alcohol and
marijuana, and alcohol, cigarettes, and marijuana) is strongly
related to DSM-IV SUDs in young adulthood and the use
of other illicit drugs. This is frequently identified as the
“gateway” hypothesis in the classic studies by Kandel (1975)
and Kandel and Faust (1975), which posit that the major
substances of use accompany other illicit drug involvement
and potentially serve as a gateway to deeper drug involve-
ment. Our findings further indicate that those arrested for
aggravated assault were at significantly higher risk for the
combined violence relative to other-directed violence, as
were those with MDE for combined violence relative to self-
directed violence. Overall, these findings indicate that the
combined violence group represents a high-risk subpopula-
tion of adolescents.

Consistent with the literature, female gender and older
age were related to self-directed violence, whereas male
gender and younger age were related to violence toward
others. Lower family income was related to all forms of vio-
lence (McLaughlin et al., 2011), although family income did
not differentiate between different forms of violence. This
risk profile of race-ethnicity is comparable to the reports of
previous studies (Harford et al., 2012; Wu et al., 2011) and
indicates higher violence toward others among non-Hispanic
Black, Native American, and mixed race, and Hispanic youth
and lower violence toward self among non-Hispanic Black
and Asian and Hispanic youth when compared with non-
Hispanic White youth. Studies of multiracial youth indicate
heavy involvement in substance use and violence (Chen et
al., 2012; Choi et al., 2006; Wu et al., 2011).

In a previous NSDUH study, Chen et al. (2012) found that
HED and illicit drug use among mixed-race adolescents were
associated with delinquent behaviors, affiliations with delin-
quent peers, and lower parental perceptions of drug use as
harmful. Although marginalization among minorities inhibits
ties to conventional institutions (e.g., family and school),
perceived racial discrimination and poor ethnic identity are
important risk factors for mixed-race youth (Choi et al.,
2006). In the present study, non-Hispanic mixed race is the
only racial/ethnic group that consistently exhibits signifi-
cantly higher risk than non-Hispanic White for self-directed,
other-directed, and combined violence among youth.

A number of study limitations need to be highlighted.
First, although the surveys provide extensive data on SUDs,
psychiatric history was excluded in the NSDUH youth
sample. Second, the measurement and categorization of vio-
lent behavior in the present study are based on retrospective
reports and are restricted to a limited number of question
items. Third, the assessment of suicide attempt includes
two separate measurement contexts—periods of depression
and treatment—either of which may introduce variations in
lethality, ideation, seriousness in intent to die, impulsivity,
or more extensive psychiatric complications. Although more
detailed assessment of suicide attempt is beyond the scope

and measurement in the present study, separate analysis for
the two assessments yielded comparable findings related to
the SUD criteria and other study covariates. Fourth, the mea-
surement of criminal justice involvement excludes individu-
als who avoid arrest or engage in other social transgressions.

Fifth, other-directed violence does not discriminate be-
tween the roles of instigator and victim, multiparty instiga-
tion, or incident severity. Sixth, many persons who engage
in violence may be incarcerated or homeless and thus are
not included in the survey sample analyzed in this study;
the estimates of the prevalence of violence categories are
conservative. Seventh, the study is limited to cross-sectional
data, which impede the assessment of directionality between
important covariates (i.e., SUDs, arrest, and MDE) and the
co-occurrence of attack and suicide attempt. Eighth, in NS-
DUH, the measure of HED was based on the past 30 days
and the measure of DSM-IV AUD was based on the past
year; therefore, the comparison of violence risk between
HED and two or more DSM-IV criteria could be affected by
the different reference periods. Finally, our focus on ordered
categorization of SUD severity in terms of the increased
number of SUD criteria is not consistent with the DSM-IV
SUD diagnosis typically found in the literature.

However, deviation from the norm is justifiable in the
transition to DSM-5. For example, in the case of AUD,
studies indicate that DSM-IV AUD criteria do not provide
support for the distinction between alcohol abuse and de-
pendence (Langenbucher et al., 2004; Martin et al., 1996)
and that DSM-IV AUD criteria are indicators of a unidi-
mensional latent trait (Gelhorn et al., 2007; Harford et al.,
2009; Kirisci et al., 2006; Saha et al., 2006). Interpretation
of DSM-IV AUD is further complicated by both conceptual
and measurement issues (Gelhorn et al., 2008; Harford et al.,
2010; Hasin & Paykin, 1998, 1999; Schuckit et al., 2008).

DSM-IV excludes individuals who report one or two
alcohol-dependence criteria (i.e., diagnostic orphans), and
these individuals are actually at a higher risk for subsequent
AUDs compared with those without any dependence criteria
(Harford et al., 2010). Because the DSM-IV diagnosis of
alcohol abuse may include diagnostic orphans who met one
or two dependence criteria, comparisons between abuse and
dependence are confounded. Gelhorn and colleagues (2008)
noted that DSM-IV diagnosis of alcohol abuse may include
some individuals who meet all four abuse criteria as well as
two dependence criteria.

Coupled with the NESARC study of adult violence
(Harford et al., 2013), the present study provides further
support that combined violence is a meaningful and reliable
categorization of violence in both adult and youth popula-
tions. Because this study concerns nonfatal violence only,
mortality studies are needed to determine the extent to which
combined violence can be a useful category of violent be-
havior for our understanding of murder–suicide cases. Many
mental health disorders include aggressive behaviors toward
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others and self (i.e., schizophrenia, bipolar mood disorders,
personality disorder) and may pose a major risk factor for
these rare events. Measures of aggressive impulsivity need
to be incorporated into longitudinal studies to examine the
long-range outcomes related to this population.

In conclusion, HED, increased severity of AUD, and
polysubstance use disorders are risk factors for violence and
should be the focus of school-based prevention programs.
Findings from the present study underscore the need for
comprehensive prevention programs with targeted interven-
tions to prevent or reduce self-directed and other-directed
forms of violent behaviors. Prevention and treatment pro-
grams particularly need to address combined violence. Al-
though the percentage of combined violence in this general
population of 12- to 17-year-olds is small (0.8%), this group
was associated with higher internalizing and externalizing
disorders, which could pose problems for intervention
designed to target only one side of the symptoms. Future
studies on the correlates of combined violence are thus
recommended. More generally, it is essential to emphasize
approaches that combine and/or coordinate adolescent health
care and criminal justice.
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